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This is a wwPDB EM Validation Summary Report for a publicly released PDB entry.

We welcome your comments at validation@mail.wwpdb.org
A user guide is available at
https:/ /www.wwpdb.org/validation/2017/EM ValidationReportHelp
with specific help available everywhere you see the (1) symbol.

The types of validation reports are described at
http://www.wwpdb.org/validation /2017 /FAQs#types.

The following versions of software and data (see references (1)) were used in the production of this report:

EMDB validation analysis : 0.0.1.dev113

Mogul : 1.8.4, CSD asb41be (2020)
MolProbity : 4.02b-467
buster-report : 1.1.7 (2018)
Percentile statistics :  20231227.v01 (using entries in the PDB archive December 27th 2023)

MapQ : 1.9.13

Ideal geometry (proteins) : Engh & Huber (2001)

Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.39


https://www.wwpdb.org/validation/2017/EMValidationReportHelp
https://www.wwpdb.org/validation/2017/EMValidationReportHelp
https://www.wwpdb.org/validation/2017/EMValidationReportHelp
http://www.wwpdb.org/validation/2017/FAQs#types
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#references
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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:
ELECTRON MICROSCOPY

The reported resolution of this entry is 3.99 A.

Percentile scores (ranging between 0-100) for global validation metrics of the entry are shown in
the following graphic. The table shows the number of entries on which the scores are based.

Metric Percentile Ranks Value
Clashscore - 23
Ramachandran outliers (] D 0.5%
Sidechain outliers Ifjm D 649
Worse Better

0 Percentile relative to all structures

[I Percentile relative to all EM structures

Motric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 210492 15764
Ramachandran outliers 207382 16835
Sidechain outliers 206894 16415

The table below summarises the geometric issues observed across the polymeric chains and their fit
to the map. The red, orange, yellow and green segments of the bar indicate the fraction of residues
that contain outliers for >=3, 2, 1 and 0 types of geometric quality criteria respectively. A grey
segment represents the fraction of residues that are not modelled. The numeric value for each
fraction is indicated below the corresponding segment, with a dot representing fractions <=5%
The upper red bar (where present) indicates the fraction of residues that have poor fit to the EM
map (all-atom inclusion < 40%). The numeric value is given above the bar.

Mol | Chain | Length Quality of chain
T1%
1 2 887 39% 24% . 32%
13%
2 3 819 46% 28% . 24%
9%
—
3 4 866 44% 26% . 28%
13%
_ |
4 5 733 47% 32% 5% 15%
19%
I —
5 6 817 48% 26% . 23%
23%
. —
6 7 720 27% 58% . 12%
62%
7 X 21 10% 76% 14%
62%
e
8 Y 8 25% 75%

Continued on next page...
W O RLDWIDE
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Continued from previous page...

Mol | Chain | Length Quality of chain
2%
9 A 575 — 64% 32% R
20%
I — —
10 H 202 56% 36% .
5%
11 L 203 - 53% 33% ow
16%
12 M 212 — 2% 34% e
2%
13 N 228 — 61% 28% “ow

The following table lists non-polymeric compounds, carbohydrate monomers and non-standard
residues in protein, DNA, RNA chains that are outliers for geometric or electron-density-fit crite-
ria:

Mol

Type

Chain

Res

Chirality

Geometry

Clashes

Electron density

14

ATP

3

901

X
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2 Entry composition (i)

There are 15 unique types of molecules in this entry. The entry contains 40970 atoms, of which 0
are hydrogens and 0 are deuteriums.

In the tables below, the AltConf column contains the number of residues with at least one atom
in alternate conformation and the Trace column contains the number of residues modelled with at
most 2 atoms.

e Molecule 1 is a protein called DNA replication licensing factor Mcm2.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 2 605 4788 3023 &35 899 31 0 0

e Molecule 2 is a protein called DNA replication licensing factor Mcm3.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
2 3 625 4879 3044 868 939 28 0 0

e Molecule 3 is a protein called DNA replication licensing factor MCM4.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
3 4 626 5013 3150 886 951 26 0 0

e Molecule 4 is a protein called DNA replication licensing factor Mcmb.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 g 620 4864 3047 869 917 31 0 0

e Molecule 5 is a protein called DNA replication licensing factor Mcm6.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
o 6 628 4986 3121 882 954 29 0 0

e Molecule 6 is a protein called DNA replication licensing factor Mcm?7.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
6 7 636 4964 3100 885 945 34 0 1



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#entry_composition
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e Molecule 7 is a DNA chain called DNA.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
7 X 21 424 208 56 139 21 0 0
e Molecule 8 is a DNA chain called DNA.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
8 Y 8 164 78 30 48 8 0 0
e Molecule 9 is a protein called CDC45L.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
9 A o67 4575 2900 791 862 22 0 0
e Molecule 10 is a protein called IP07275p.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
10 H 195 1583 1007 279 289 8 0 0

e Molecule 11 is a protein called Probable DNA replication complex GINS protein PSF2.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 L 185 1498 962 252 271 13 0 0
e Molecule 12 is a protein called AT18545p.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
12 M 167 1381 877 245 255 4 0 0

e Molecule 13 is a protein called DNA replication complex GINS protein SLD5.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
13 N 208 1677 1042 285 337 13 0 0

e Molecule 14 is ADENOSINE-5-TRIPHOSPHATE (three-letter code: ATP) (formula:

C10H16N5013P3) (labeled as "Ligand of Interest" by depositor).

WO RLDWIDE

PROTEIN DATA BANK
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“How
e
TP,
d :
- ..P OH_
2
Mol | Chain | Residues Atoms AltConf
Total C N O P
14 2 1 31 10 5 13 3 0
Total C N O P
14 3 1 31 10 5 13 3 0
Total C N O P
14 g 1 31 10 5 13 3 0

e Molecule 15 is ADENOSINE-5-DIPHOSPHATE (three-letter code: ADP) (formula:

C10H15N5010P2) (labeled as "Ligand of Interest" by depositor).

ADP

{
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Mol | Chain | Residues Atoms AltConf
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32%

24%

wwPDB EM Validation Summary Report
A red diamond above a residue indicates a poor fit to the EM map for

this residue (all-atom inclusion < 40%). Stretches of 2 or more consecutive residues without any

39%

11%

atom inclusion in map density. Residues are color-coded according to the number of geometric

quality criteria for which they contain at least one outlier: green = 0, yellow = 1, orange = 2
outlier are shown as a green connector. Residues present in the sample, but not in the model, are

second graphic. The second graphic shows the sequence view annotated by issues in geometry and
shown in grey.

These plots are drawn for all protein, RNA, DNA and oligosaccharide chains in the entry. The
first graphic for a chain summarises the proportions of the various outlier classes displayed in the

e Molecule 1: DNA replication licensing factor Mcm2

3 Residue-property plots (i)

and red = 3 or more.

Page 8
Chain 2:

wmﬂm

wwﬂh

hhﬁz

wﬁﬁq

Ayt
C1SL

1

[ | T ¢
€LT1 Sved ()74 ’
ziea | wven
T.28 EVEL
021 ] 8059
| eozu | 1e80 ogvh | 4B
892/ o 9051
L ¢ ] I
o ¢ i o
H g
= ¢ ez ¢
TI9TA ‘
1924
851 ¢
Y
9S24
§S2I ‘
] ¢
TSZA
TSCTH
| osza |
6%CH
[ evev |
LYTA
|
¥vca
€€T1
|
6TCA
81¢s
|
g1cd
¥12s
|
oteh
|
902y
| sozu |
yocI
€02y
coza
|

66TL

TBTA

06TL

¢ 8.gd 1588 Svva
Llea [osewn ¢ v

098V

0 9851
VEET)
€993
Tesy

0 19SS

6%9d

L1994
9794
S%SA
4428

0 991

ESh
€€39D
TeSL
TeSL
0€84
62SA
8TSY

¢

92Sd

vZsn

TesL
0CSA

i
it
P

1154

L

L2 4

8191

9TON

2191

0T9L

9090

1

T09A

-

8694
L6SS

i

76SI

98SH

€851

i

82,4

>

€TLL
(47

60,4

LOLN

0 90,3

00L&

7690
£€69d
2691

0L9%

899H
L1998

799
€994

T99V

1

15990

¢

R LDWIDE

O
PROTEIN DATA BANK

erbDeBe

W


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#residue_plots

EMD-4786, 6RAX

wwPDB EM Validation Summary Report

Page 9

TLSW

9g7S 6671 1 I
sLeH SEVY 693V

LTS
€.C1

|
~
<
©
>

1114

ZSER eevI 967A 9951

¢ «mw G9Gk ¢
¢ oEEE

60TL €0cd

0S€T

<>

& 8

b= &

@ o o
il
<>

I.

8zv1 £67S mmmm
L6A 8671 L¥ES 9THA 5598
¢ N 89z oveN Flact | €9SH
| svey ¢ zssH
¢ z61a oG 7 7550
¢ s £63 1613 ¢ mwmm TTHH wﬂmx
S | oeH 06TA 0zvA 3
T6M Cwwed | 61%d
0* S mﬂﬂ 0v€D [ | SYST
[ zera | 1821 Coam STvL
€615 ¢ e 9gzA 8ee1 [
78 [ | STy | 9074 ¢
oo 9,18 | gsed veel
L esL : mﬁ. el zszL geea 0*

T o0 e o el Tovn ¢ T
0r | e €LTL MMMM 00%A “ 029l
0 $8.L) nm S 0 [} 0 0 4
01 O < — ¢ mmﬁ ¢ ¢ hmwx

o €14
6LLd = N [ | ¢ tizsd Gg ¢ 7191
o S5 ¢ b Teed 68ed ¢
1 8ge1
9,01 S ] — ozen N
el 134 Sv1 €918 ¢ ¢ —
98gy

VLI rm w1 ¢ ooud 0%2d ¢ G

[ | cvH ] 6£2d 9181 0 g8ed e

89.A o0 | e [eeek | s1eT ¢ e

49,0 m 8EY ] L€2S L w10 M ¢

| 0 ¢ o TE [ogen | £1e1 w0

€9LA = | osTi | SETA z1el ¢ £094

| 8 ¢ | | [} ¢ coov
q .w v CTETA 0EN ‘
om\. = T 4 i Mom> “ 08 ¢
g 1 ’ 1zTH 6LEL
1821 8a7)
o [ oprd 0 {44

g o ¢ e N

SGLY = wwa | azzy LIEN ¢ N

i R I evr 1 ¢ wE o ¢

| es — 5 [ | (4441 0 SLEY 0

[Pt @ ¢ ovTY | reed k $EL “ ¢ w8sd

L 6ETA 022 £64S
¢ 8ETA | etea 00ed ¢ z654
< [ | 8120 662V | ¢ 1681
N 021 SeTd 8621 69€S -
=) YETI ¢ [ | ] 983N
voLl PN R [esranl vie a6es €9€L ovvd
) | | 8N
- N I A s
[42K'1 [a] 42 0 | 0
Ry o I — g T ooey s s
07LL = & 6211 88zN | eged vyl ¢ e
6£L1 = = od ¢ ¢ e 088V
S el 9 [ sem | usen 8sed
¢ s bos} ¢ 602 Zvvs ¢ 60
<L 1211 9823 188V

L€LT [e) . m ¢ 8029 [ | 93€L Ol 8.54

oess S < ¢ oz | e801 ssen B 1250

agLD -~ 90zd [ ] $SET 9,41

PELL ° @) 502V 9Lz CECIY ¢ 1054 ]

R LDWIDE

O
PROTEIN DATA BANK

W

erbDeBe

ing factor MCM4

1cens

tion li

1Ca

DNA repli

e Molecule 3



EMD-4786, 6RAX

wwPDB EM Validation Summary Report

Page 10

19%

28%

26%

44%

Chain 4

961X

SO 00O o0

CTLII
TL14

6914
8974

0 S9TY

7910

8GTN

>

€820
8.LZN

LLT1
9.2S

0 TLTY

0LTH
692a

j1478
0zva

8TVH

Lo 2 3R 2 - o 2 2 4

e1572;8

€T¥S

TI7A
0T¥s

6674

L6771

18%d

98%T
S87h

€871
[4ian
18%H

6.L%3
8LYI

TLYI

9S¥X
it
€S¥T

COOP V00000000000 G000

® © & SO oo

TS84

S%S1

e e e A o e L

9€8s
SESL

€esh

0 zess

T€54

62SA
8251
LTSN

¢

STSA
¥Tsa
€2Sh
2cs1
TCSH
0zsh

8T8%
L1SS

€150

3

60571
8051

g

S o <

09

8693
1694

9ZOM G694
€691

1690
0694

8T9Y ’ 8891

©
—
©
=
I

989N

)
-
©
-

€191
z194
|
6091
[ sosb |
0 209D
0 9091
5091
e
z093 0 TN
0 109V 0
0091 0 G
6635 TLOA

€991

9250

G281

|

TLSA

1499 o oo
0 0 8€91
¢ | gob
¢

v9SY

99.7T

29,3
1924

09.LA
65.Q

SSLA

0824
67LA

9%.H

3

TyLT
152K

6€LT
8ELS

9€LT

9TLK

€TLI

OTLY
60.L0

€0LL

ing factor Mcmb

ication licens

DNA repl

e Molecule 4

R

n

—

X

n

X

o~

m

X

~

<
EN
m
—

0O

=

o

o

mmw

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-4786, 6RAX

wwPDB EM Validation Summary Report

Page 11

o
©
<

Ll

€51
2sa

—
)
<

08X
673

-

STN

(474
Tvd

6€Y4

©
2]
5]

Tex

A 4

8zh

~
(2]
)

SeI
j£4)]

oo o 4

0zd
6TN

S S &

9CIN
S21s

{449}
1211

0z1d
6TTI

80Td

SOTI
vo1d

64

684

oel
Il
IH

980

€81

0582d

8¥CT
PAZ4Y
ovcy

8ETH

LTCA

OO0 o

Y6TL

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

<>

0 6€€S

veed
€EES

0ged
6CEX

€zey

€T€S

0 0TEN

¥5cd

(44}

80%s

>

40728

20%S

veen
€68X1

06ed
68€)
88€T

£8EV

Z8EL

08€d

8.LeD
LLET
9.eT
SLeT

T.LEQ

69€Y

L9€D

‘ §9€D

79ed

29T
T9€d

85€S
§5ed
¢8ed
6YEY

8vexN
LyeN

0 vhed

8.L%Y

0 L1%S
9LYN
SLY1

€LVL

TLYI

697V

99%1

<‘><‘><‘><‘>iii<‘><‘><‘><‘> <>

€9¥L

09va
65V

9S¥H

[asizc
TS%a

8vvYd
LYYW
174728

TEVW

Leva

€TYN

0 [4azs
2421
4]

9TV

0954

€651

L%S3

S¥Sd

vvav

T¥SN
0%SS

i

LESH

SESN

€€SI

0ESY

2SI

i

¢

0ZSI
6150
819)
LIS
91SI

¥IsI

0154

LOSI

TOSI

0 66SS

863Y

0 1693

9654

0 5650
650
€699
T63Y

06SS
6854

98SA
S8S4
783Y

289)

b2 2B < 4

6,93

LLSY

€L9T

S950
%934
€9SH

T9SX

411}
T99Y

059V
6790

L

sl

(4720

0791

LEON

SEOH

0 €€9a

ing factor Mcm6

1cens

tion li

1Ca

DNA repl
19%

e Molecule 5

23%

26%

48%

Chain 6

wn
R
IL"J

€LI

691

290

<
©
3

ey

(41 %]

0 TSTH

(5498

0¥1d
6ETH

€ETD

T€TL
0eTYd
6211

SCTI

€TS8
(4428

0Z1T

0 611a
8114
L1TA

vITYd

C¢11d

0173

8074
LOTV

SOTXA

€01a
20T

00TL

Ov 8671
¢

0
2}
IB:.

€63
A
T64

88A

L3R 2 2 2 2 2 R 3N 4

980

eeey
zeel
Teer
0ZeI

SO0 oo

6021

L0ogy

90zh
S0CL
borac
£0zh

*

¢

002I

86TH

0 S6T1
v6T4d
€611

0 0673
68TA
881d
1811

L 2

¢

S8T4

2814

0818

vL1D

8914

7910
€914

6STI
8974
LSTL
9STh

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-4786, 6RAX

wwPDB EM Validation Summary Report

Page 12

0624
68TV

o o 2 4 4

< w N~
© @
(] 3]
= ~

Y9CH
€924

(414
T9C8

85TV
PAsIAc

€52H

8¥cA
PAZ48

COPOPPOPOPOSG & GO0

SHTA

Thel
0 [iZ4)
|

9ETA

i
OO & SO0

0 zeTy
¢ e

0€TA

92T1
etaac

T¢8EI
T8€d

0 9LEL

SLEN
0 €LeL
|

0LeN

S9€4

€9ed

85¢eY

feisiorcy
a1

OO PPPOP0POO0OOO SO

¢

TSER
9%eT
evel
oved
Seea

sced

¢

2ceL
TCEW
0zed

81eN

90€Q

LY¥D

o

<
-
0
A

3]
—
)
=1

COPPO V0O 9000000

- L 4
olm
SRS
g & <
S|l &

¢

€87V

oo

Y0vd

L6€4d

6380
[ esen |
Z9EN 697H
98€1 1
-
¢ S9v1
£8EN [ |

Y8SH

0 z83Y

T894
08Sb

8181

.94

cLSY

89SA
L9SK
9954
G991
%931

0981
695K

0SSN
6¥%SS
8%SH
L1991

¢
¢
¢
¢
¢
¢

L€sa

SYON

1794

7€9:

TEIN

0E9N
9291
8194

17948

0 6091

ing factor Mcm?7

ication licens

DNA repl

e Molecule 6

X
o~
~
.
X
0
n
X
BN Sl
o~
D~
=
or—
<
5

YLL
€LA

04D

198

0 150
0SI
6vL
8v1

¢

L

SO0 oo

evyd

o o
< <
I.-]Im

8EA

h
lg-
wn

CTEA

8¢y

b o 2B 2 2

(48}

42!

< <

9K
Sa
iz

-

8€Td
LETD
9ETA

e

621d

SCI1S

90TY

COTX

8924
LS2D

A o o dih £ 2 2 2 4 JE o 2N 4

9621

TSes
T9cy

sved
¥vea
€72

¢
0%CH
6€Cd
8ezh
LETH
o€y
SETA
veca
eezh
ceed
TETH
0ETA

8TTA
pxaay]

¢y
¥eel
€zeh
ceel
T2Ch

¢/ oz |
0 612Y

812D

91CV
STCH
v1eN

6EES
8EEL
LEEY
9€€T

+n

veed

6zed
8TeY

9zged
sced

et
eced
ceed

Teed
0zeL

81€d
L1eV
91€d
STEN
v1ea

T1Ed

0 D O
o O
o o M
X =2 A

R LDWIDE

w_ 0

PROTEIN DATA BANK



EMD-4786, 6RAX

wwPDB EM Validation Summary Report

Page 13

cved

Lo oo B & 2 & & & 2 2

0%eT

e s s s oot AR 2 2 4

TOPA

e s s s s s o A 4

LTI9Y

9TVV
STPL
254"
€T¥D

A o 2 4 2

L 4

[44:1]
TeSsI
02sT
B6TSM

8191
L1871
975a
STS4
v19Y
€198
19T

0TSV

6971

89%S

L9V1
99%L
S97d
S Eig]
€973
TN

0%9s

LE9T

0694
6894

0 88971

1853
98SA
S85A

€899

9790
SPON

DNA

e Molecule 7

14%

76%

62%

10%

Chain X

<>

a2 2B 2 2 2 2 2 2 & 4

— N
e
BB

0 o0
'-"-‘I

| & w0
B BB

:
DNA

—
=

e Molecule 8

75%

62%

25%

Chain Y

CDC45L

e Molecule 9

32%

64%

12%

Chain A

67A

PA2S
i

6€T

L0
9€1

ved

zey

62V
8za
pxas

7910

0 $STH

6ETD

8€Td
LETS

€211

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-4786, 6RAX

wwPDB EM Validation Summary Report

Page 14

0 $STA

6¥C1

0 9921

izt
444

o¥eI
LeTI

vecn

3

154 4

(4148

0TCA

L0g4
90Zh

L

0021
6674

1674
9614

1674

+

2870

i

Y811

[4:34s]

LLTT

TL1S
0L1yd

OO0 PPPP0P00O0OOOOS

CTEED

62€T
8CET

9zed
SCEH

Tced

i

81€T

vren
€11

T1€0
0ot€S

0 90€S

20ES

00€L

L62M

3

{41418

3

88¢a

§8¢4
78CL
€8C1

i

8¢S

6.TS

8921
1,924
99¢s

e & o o

b
L

[414)]
7921

652

pAstacs

0 LA

L2 4

>

6EVA

SEVT
eVl
EEVA

TEVD

LevY

{44748

19574

86€d

€6€T1

06EA
68EA

L8€Y

9,81

vLed

TLEA

99€1
S9ed

09€T

T9e%

L€

SYEN

8EEY

€EET

[4ciskcs

LYST
9Y9T

0%sh
6ESV

9€5d

0€5d
62SN
875y
vzsa
STS9T
%190

S0SD
¥0ss

T0ST

6671

T67S
0671

L8VH
S8%H
¥8¥1
€8V1
6.L%1

0Lvd
6974

97D
€9¥%1
(45378
09%&
LSVS
2SPA

EVPA
Tvvd

€991

79SS
09sd

IP07275p

20%

e Molecule 10

36%

56%

Chain H

<>

A 4

181

991
S9d

€91
298

41 4
180
0S8V
677

Lvd
ovd
Svd
{429
EVV

o¥vd
9eb
Tea

0€a
624

9ETN

0ETH
6CTA

(4498

9TTA

(435

664

864
L6M

A 2

S61

. 4

€63

Ted

0 064

1

-~ 2 4
8
)

S81

281

LLTH
9LTT

0 SLTH

>

=
1974

—
—
5]
—
=
Q
5]
—
MO
[

<>

tion complex GINS protein PSF2

1Ca

Probable DNA repli

9%

33%

53%

5%
L

Chain L

064

8.4

8¥IW

L11

€10

0 €LTL

L2 2

S91a

€918

0911

LST1Y

€STI

TST1
0§71
6711

HH

CETI

0ETL

8211

9C1S

0ZTI

8T

S0 <&

S81S

AT18545p

e Molecule 12

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-4786, 6RAX

21%

34%

wwPDB EM Validation Summary Report

42%

16%

Page 15
Chain M:

91

vva
%S

6€S
8ed
LET

S€D

0 BEW

zed

€CTA

9€TS

i

TETH

-

ykqi)

SCT1
iZ40%

11458

LTTI

STTH
PTIN
€TTH

0T1d
60TL
8071

90TH

014
€0Td
COTA

0 00TA
6

.v 6d
¢

¢
¢

— Sy
P )
) —

884

80
#8A

T8H

9%

28%

61%

s A A

12%

e Molecule 13: DNA replication complex GINS protein SLD5

Chain N:

081
8.4
0LA

690
898

LEX

@ 0O oo

PSTA
€STH

8¥TA

(441}

8ETL

SETd

et
TETA

L21d

SCTS

ecrd
(441l

6TTI

LTTD

(4359

OTTd

80TY

SOTT

8¢cI

j(44)]
€N

02T
6121

3

S1T1
j414)]

002

96TA

h oo o 2

TBTA

¢

88TV
L8TA

¢

2814
T8TA

6L1S

LLTT

ELTA
CTLTI
TL1d

D E

R L DWI

O
PROTEIN DATA BANK

W

erbDeBe



Page 16

wwPDB EM Validation Summary Report

EMD-4786, 6RAX

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided
Number of particles used 92754 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method PHASE FLIPPING AND AMPLITUDE | Depositor
CORRECTION
Microscope FEI TITAN KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /Az) 50 Depositor
Minimum defocus (nm) Not provided
Maximum defocus (nm) Not provided
Magnification Not provided
Image detector GATAN K2 SUMMIT (4k x 4k) Depositor
Maximum map value 0.066 Depositor
Minimum map value -0.047 Depositor
Average map value 0.000 Depositor
Map value standard deviation 0.001 Depositor
Recommended contour level 0.006 Depositor
Map size (A) 414.72003, 414.72003, 414.72003 wwPDB
Map dimensions 384, 384, 384 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 1.08, 1.08, 1.08 Depositor
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5 Model quality (i)

5.1 Standard geometry (i)

Bond lengths and bond angles in the following residue types are not validated in this section: ATP,
ADP

The Z score for a bond length (or angle) is the number of standard deviations the observed value
is removed from the expected value. A bond length (or angle) with |Z]| > 5 is considered an
outlier worth inspection. RMSZ is the root-mean-square of all Z scores of the bond lengths (or
angles).

. Bond lengths Bond angles
Mol | Chain | prigy7 1 47155 | RMSZ #4|Z| >5
1 2 0.53 0/4874 1.00 | 32/6587 (0.5%)
2 3 0.51 1/4946 (0.0%) | 0.85 13/6664 (0.2%)
3 4 0.44 0/5106 0.75 2/6912 (0.0%)
4 5 0.58 0/4939 0.85 11/6646 (0.2%)
5 6 0.49 1/5064 (0.0%) | 0.82 9/6834 (0.1%)
6 7 0.36 0/5029 0.66 0/6775
7 X 0.81 0/469 1.47 5/722 (0.7%)
8 Y 0.60 0/183 1.04 0/280
9 A 0.58 1/4669 (0.0%) | 0.82 5/6312 (0.1%)
10 H 0.61 1/1618 (0.1%) | 0.85 2/2184 (0.1%)
11 L 0.65 0/1534 0.84 | 2/2076 (0.1%)
12 M 0.71 1/1413 (0.1%) 0.87 3/1914 (0.2%)
13 N 0.55 0/1703 0.78 0/2304
All All 0.53 | 5/41547 (0.0%) | 0.84 | 84/56210 (0.1%)

Chiral center outliers are detected by calculating the chiral volume of a chiral center and verifying if
the center is modelled as a planar moiety or with the opposite hand.A planarity outlier is detected
by checking planarity of atoms in a peptide group, atoms in a mainchain group or atoms of a
sidechain that are expected to be planar.

Mol | Chain | #Chirality outliers | #Planarity outliers
1 2 1 4
2 3 0 4
3 4 0 9
4 5 0 11
5 6 0 5
6 7 0 1
9 A 0 3

10 H 0 2
11 L 0 2
12 M 0 8

Continued on next page...
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Continued from previous page...

Mol | Chain | #Chirality outliers | #Planarity outliers
13 N 0 2

All All 1 51

All (5) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
12 M 11 | TYR | CD1-CE1 | -7.23 1.28 1.39
10 H 89 | CYS CB-SG | -5.25 1.73 1.81
) 6 454 | PHE | CD1-CE1 | -5.11 1.29 1.39
9 A 297 | TRP CB-CG | -5.10 1.41 1.50
2 3 503 | ARG C-N 5.03 1.45 1.34

The worst 5 of 84 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z Observed(°) | Ideal(?)
) 6 521 | ARG | NE-CZ-NH2 | -16.89 111.86 120.30
1 2 499 | ARG C-N-CA 11.83 147.14 122.30
1 2 466 | MET C-N-CA 11.03 149.28 121.70
1 2 518 | LEU | CB-CG-CD1 | 10.78 129.33 111.00
7 X 0 DG | 0O4-C1-C2" | -10.69 97.35 105.90

All (1) chirality outliers are listed below:

Mol | Chain | Res | Type | Atom
1 2 585 | ILE CB

5 of 51 planarity outliers are listed below:

Mol | Chain | Res | Type | Group
437 | VAL | Peptide
497 | LYS | Peptide
527 | ARG | Peptide
569 | CYS | Peptide
201 | MET | Peptide

[\ JY UG Uy N
WD DD

5.2 Too-close contacts (i)

In the following table, the Non-H and H(model) columns list the number of non-hydrogen atoms
and hydrogen atoms in the chain respectively. The H(added) column lists the number of hydrogen
atoms added and optimized by MolProbity. The Clashes column lists the number of clashes within
the asymmetric unit, whereas Symm-Clashes lists symmetry-related clashes.
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PROTEIN DATA BANK


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#close_contacts

Page 19 wwPDB EM Validation Summary Report EMD-4786, 6RAX
Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 2 4788 0 4825 187 0
2 3 4879 0 4914 196 0
3 4 5013 0 4999 174 0
4 D 4864 0 4911 216 0
) 6 4986 0 4983 156 0
6 7 4964 0 4992 642 0
7 X 424 0 247 43 0
8 Y 164 0 91 6 0
9 A 4575 0 4493 136 0
10 H 1583 0 1567 61 0
11 L 1498 0 1519 61 0
12 M 1381 0 1352 55 0
13 N 1677 0 1623 58 0
14 2 31 0 12 2 0
14 3 31 0 11 10 0
14 2 31 0 12 5 0
15 4 27 0 12 2 0
15 6 27 0 12 3 0
15 7 27 0 12 8 0
All All 40970 0 40587 1883 0

The all-atom clashscore is defined as the number of clashes found per 1000 atoms (including
hydrogen atoms). The all-atom clashscore for this structure is 23.

The worst 5 of 1883 close contacts within the same asymmetric unit are listed below, sorted by
their clash magnitude.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
6:7:237:-MET:HB2 | 6:7:255:ILE:HD11 1.27 1.10
6:7:441:VAL:HG22 | 6:7:483:SER:HB2 1.37 1.06
4:5:589:ARG:HB2 | 4:5:607:ILE:HG21 1.39 1.00
6:7:336:LEU:HD11 | 6:7:559:MET:HG2 1.42 1.00
6:7:206:CYS:HB2 | 6:7:211:CYS:HB3 1.40 0.99

There are no symmetry-related clashes.

5.3 Torsion angles (i)

5.3.1 Protein backbone (3)

In the following table, the Percentiles column shows the percent Ramachandran outliers of the
chain as a percentile score with respect to all PDB entries followed by that with respect to all EM

entries.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#torsion_angles
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The Analysed column shows the number of residues for which the backbone conformation was
analysed, and the total number of residues.

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 2 599/887 (68%) | 445 (74%) | 148 (25%) | 6 (1%) 13 47
2 3 611/819 (75%) | 492 (80%) | 116 (19%) | 3 (0%) 25 61
3 4 624/866 (72%) 520 (83%) | 101 (16%) | 3 (0%) 25 61
4 5 608/733 (83%) | 471 (78%) | 134 (22%) | 3 (0%) 25 61
5 6 624/817 (76%) 511 (82%) | 111 (18%) | 2 (0%) 37 71
6 7 623/720 (86%) 537 (86%) | 85 (14%) 1 (0%) 44 176
9 A 565/575 (98%) | 465 (82%) | 99 (18%) 1 (0%) 44 176
10 H 193/202 (96%) | 147 (76%) | 46 (24%) |
11 L 183/203 (90%) 145 (79%) | 35 (19%)

12 M 165/212 (78%) 122 (74%) | 41 (25%)
13 N 206/228 (90%) 160 (78%) | 46 (22%)
All All 5001,/6262 (80%) | 4015 (80%) | 962 (19%) | 24 (0%) 27 61

5 of 24 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 2 611 VAL
1 2 644 VAL
1 2 738 PRO
1 2 740 THR
1 2 575 ASP

5.3.2 Protein sidechains (1)

In the following table, the Percentiles column shows the percent sidechain outliers of the chain
as a percentile score with respect to all PDB entries followed by that with respect to all EM
entries.

The Analysed column shows the number of residues for which the sidechain conformation was
analysed, and the total number of residues.

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 o | 534/781 (68%) | 494 (92%) | 40 (8%) | |11] 33
2 3 537/699 (77%) 503 (94%) | 34 (6%) 151 38
3 4 562/759 (74%) 530 (94%) | 32 (6%) 177 41

Continued on next page...
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Continued from previous page...

Mol | Chain Analysed Rotameric | Outliers | Percentiles
4 5 535/630 (85%) 483 (90%) | 52 (10%) E 24
) 6 551/718 (77%) 521 (95%) | 30 (5%) 187 42
6 7 544 /630 (86%) 512 (94%) | 32 (6%) 16| 40
9 A 494/501 (99%) 472 (96%) | 22 (4%) 23 46
10 H 170/176 (97%) 160 (94%) 10 (6%) 16| 40
11 L 170/184 (92%) 158 (93%) 12 (7%) 112] 35
12 M 149/188 (79%) 141 (95%) 8 (5%) 187 42
13 N 187/205 (91%) 177 (95%) 10 (5%) 19 43
All All 4433 /5471 (81%) | 4151 (94%) | 282 (6%) 177 37

5 of 282 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
9 A 289 LEU
9 A 514 CYS
11 L 120 ILE
3 4 638 LEU
3 4 600 ILE

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 95
such sidechains are listed below:

Mol | Chain | Res | Type
6 7 193 GLN
9 A 273 ASN
6 7 243 GLN
6 7 506 GLN
9 A 508 ASN

5.3.3 RNA (D

There are no RNA molecules in this entry.

5.4 Non-standard residues in protein, DNA, RNA chains (i)

There are no non-standard protein/DNA/RNA residues in this entry.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#rna
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5.5 Carbohydrates (i)

There are no oligosaccharides in this entry.

5.6 Ligand geometry (i)

6 ligands are modelled in this entry.

In the following table, the Counts columns list the number of bonds (or angles) for which Mogul
statistics could be retrieved, the number of bonds (or angles) that are observed in the model and
the number of bonds (or angles) that are defined in the Chemical Component Dictionary. The
Link column lists molecule types, if any, to which the group is linked. The Z score for a bond
length (or angle) is the number of standard deviations the observed value is removed from the
expected value. A bond length (or angle) with |Z| > 2 is considered an outlier worth inspection.
RMSZ is the root-mean-square of all Z scores of the bond lengths (or angles).

Mol | Type | Chain | Res | Link Count?onf({il\/llgIZlgﬂ#lés\Z | > 2 CountsBOIfli(li/Inglglj;Z | > 2
15 | ADP | 4 | 901 | - |242929| 090 | 1 (4%) |29.4545| 1.63 | 5 (17%)
14 | ATP | 2 | 901 | - |263333] 088 | 1(3%) |315252| 1.69 | 7 (22%)
15 | ADP 6 901 - 24,2929 | 091 1 (4%) | 29,4545 | 1.53 3 (10%)
14 ATP 3 901 - 26,33,33 | 0.94 1 (3%) |31,52,52| 1.73 5 (16%)
14 ATP 5 801 - 26,33,33 | 0.93 1 (3%) | 31,5252 | 1.72 8 (25%)
15 | ADP | 7 [ 801 | - [242929] 093 | 1(4%) | 294545 | 155 | 5 (17%)

In the following table, the Chirals column lists the number of chiral outliers, the number of chiral
centers analysed, the number of these observed in the model and the number defined in the
Chemical Component Dictionary. Similar counts are reported in the Torsion and Rings columns.
-” means no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
15 | ADP 4 901 - - 5/12/32/32 | 0/3/3/3
14 | ATP 2 901 - - 7/18/38/38 | 0/3/3/3
15 | ADP 6 901 - - 4/12/32/32 | 0/3/3/3
14 | ATP 3 901 - - 5/18/38/38 | 0/3/3/3
14 | ATP 5 801 - - 3/18/38/38 | 0/3/3/3
15 | ADP 7 801 - - 0/12/32/32 | 0/3/3/3

The worst 5 of 6 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)

15 7 801 | ADP | C5-C4 | 2.55 1.47 1.40

Continued on next page...
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Continued from previous page...

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
14 3 901 | ATP | C5-C4 | 2.46 1.47 1.40
14 ) 801 | ATP | C5-C4 | 2.44 1.47 1.40
15 6 901 | ADP | C5-C4 | 2.30 1.47 1.40
15 4 901 | ADP | C5-C4 | 2.26 1.46 1.40

The worst 5 of 33 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(°)
15 4 901 | ADP | PA-O3A-PB | -5.09 115.34 132.83
14 2 901 | ATP | PA-O3A-PB | -4.51 117.36 132.83
14 3 801 | ATP | PA-O3A-PB | -4.50 117.38 132.83
15 6 901 | ADP | PA-O3A-PB | -4.44 117.58 132.83
14 3 901 | ATP | PB-O3B-PG | -4.38 117.79 132.83

There are no chirality outliers.

5 of 24 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
14 2 901 | ATP | C5-05-PA-O1A
14 2 901 | ATP | C5’-O5-PA-O2A
14 3 901 | ATP | C5-O5-PA-O1A
14 3 901 | ATP | C5-O5-PA-O2A
15 6 901 | ADP | C5-0O5-PA-O3A

There are no ring outliers.

6 monomers are involved in 30 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
15 4 901 | ADP 2 0
14 2 901 | ATP 2 0
15 6 901 | ADP 3 0
14 3 901 | ATP 10 0
14 5) 801 | ATP 5) 0
15 7 801 | ADP 8 0

The following is a two-dimensional graphical depiction of Mogul quality analysis of bond lengths,

bond angles, torsion angles, and ring geometry for all instances of the Ligand of Interest.

In

addition, ligands with molecular weight > 250 and outliers as shown on the validation Tables will
also be included. For torsion angles, if less then 5% of the Mogul distribution of torsion angles is
within 10 degrees of the torsion angle in question, then that torsion angle is considered an outlier.
Any bond that is central to one or more torsion angles identified as an outlier by Mogul will be
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highlighted in the graph. For rings, the root-mean-square deviation (RMSD) between the ring
in question and similar rings identified by Mogul is calculated over all ring torsion angles. If the
average RMSD is greater than 60 degrees and the minimal RMSD between the ring in question and
any Mogul-identified rings is also greater than 60 degrees, then that ring is considered an outlier.
The outliers are highlighted in purple. The color gray indicates Mogul did not find sufficient
equivalents in the CSD to analyse the geometry.

Ligand ADP 4 901

Bond lengths Bond angles

Torsions Rings

Ligand ATP 2 901

Bond angles
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Ligand ADP 6 901
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Ligand ATP 5 801

Bond lengths Bond angles

Torsions Rings




Page 27 wwPDB EM Validation Summary Report EMD-4786, 6RAX
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5.7 Other polymers (i)
There are no such residues in this entry.
5.8 Polymer linkage issues (i)
The following chains have linkage breaks:
Mol | Chain | Number of breaks
6 7 2
4 5 1
All chain breaks are listed below:
Model | Chain | Residue-1 | Atom-1 | Residue-2 | Atom-2 | Distance (A)
1 7 316:ASP C 317:ALA N 11.10
1 5 405:GLY C 408:SER N 5.76

Continued on next page...
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Continued from previous page...
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6 Map visualisation (i)

This section contains visualisations of the EMDB entry EMD-4786. These allow visual inspection
of the internal detail of the map and identification of artifacts.

Images derived from a raw map, generated by summing the deposited half-maps, are presented

below the corresponding image components of the primary map to allow further visual inspection
and comparison with those of the primary map.

6.1 Orthogonal projections (i)

6.1.1 Primary map

6.1.2 Raw map


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_visualisation
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_projections

Page 30 wwPDB EM Validation Summary Report EMD-4786, 6RAX

6.2 Central slices (i)

6.2.1 Primary map

X Index: 192 Y Index: 192 Z Index: 192

6.2.2 Raw map

X Index: 192 Y Index: 192 Z Index: 192

The images above show central slices of the map in three orthogonal directions.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#central_slices
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6.3 Largest variance slices (i)

6.3.1 Primary map

X Index: 205 Y Index: 185 Z Index: 197

6.3.2 Raw map

X Index: 202 Y Index: 185 Z Index: 196

The images above show the largest variance slices of the map in three orthogonal directions.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#largest_variance_slices
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6.4 Orthogonal standard-deviation projections (False-color) (i)

6.4.1 Primary map

6.4.2 Raw map

The images above show the map standard deviation projections with false color in three orthogonal
directions. Minimum values are shown in green, max in blue, and dark to light orange shades
represent small to large values respectively.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_glow_std
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6.5 Orthogonal surface views (i)

6.5.1 Primary map

The images above show the 3D surface view of the map at the recommended contour level 0.006.
These images, in conjunction with the slice images, may facilitate assessment of whether an ap-
propriate contour level has been provided.

6.5.2 Raw map

These images show the 3D surface of the raw map. The raw map’s contour level was selected so
that its surface encloses the same volume as the primary map does at its recommended contour
level.

6.6 Mask visualisation (i)

This section was not generated. No masks/segmentation were deposited.

WORLDWIDE
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7 Map analysis (i)

This section contains the results of statistical analysis of the map.

7.1 Map-value distribution (i)

Map-value distribution

— Voxel count

g Recommended contour
level 0.006

Voxel count (logl0)

I T T T T I
-0.04 -0.02 0.00 0.02 0.04 0.06
Map value

The map-value distribution is plotted in 128 intervals along the x-axis. The y-axis is logarithmic.
A spike in this graph at zero usually indicates that the volume has been masked.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_analysis
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7.2  Volume estimate (i)

Volume estimate

70000 N

60000 S

50000

— \olume

Recommended contour
level 0.006

40000

30000 -

volume (hm?3)

20000

10000

T T T I
—0.04 —0.02 0.00 0.02 0.04 0.06
Contour level

The volume at the recommended contour level is 393 nm?; this corresponds to an approximate
mass of 355 kDa.

The volume estimate graph shows how the enclosed volume varies with the contour level. The
recommended contour level is shown as a vertical line and the intersection between the line and
the curve gives the volume of the enclosed surface at the given level.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#volume_estimate
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7.3 Rotationally averaged power spectrum (i)

Rotationally averaged power spectrum
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*Reported resolution corresponds to spatial frequency of 0.251 A1


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#raps
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8 Fourier-Shell correlation (i)

Fourier-Shell Correlation (FSC) is the most commonly used method to estimate the resolution of
single-particle and subtomogram-averaged maps. The shape of the curve depends on the imposed
symmetry, mask and whether or not the two 3D reconstructions used were processed from a
common reference. The reported resolution is shown as a black line. A curve is displayed for the
half-bit criterion in addition to lines showing the 0.143 gold standard cut-off and 0.5 cut-off.
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https://www.wwpdb.org/validation/2017/EMValidationReportHelp#fsc_validation
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#fsc_validation
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8.2 Resolution estimates (i)

Resolution estimate (A)

Estimation criterion (FSC cut-off)

0.143 | 0.5 Half-bit
Reported by author 3.99 - -
Author-provided FSC curve | 3.97 | 6.54 4.04
Unmasked-calculated™* 7.00 | 9.34 7.54

*Resolution estimate based on FSC curve calculated by comparison of deposited half-maps. The
value from deposited half-maps intersecting FSC 0.143 CUT-OFF 7.00 differs from the reported

value 3.99 by more than 10 %


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#resolution_estimates
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9 Map-model fit (i)

This section contains information regarding the fit between EMDB map EMD-4786 and PDB
model 6RAX. Per-residue inclusion information can be found in section 3 on page 8.

9.1 Map-model overlay (i)

The images above show the 3D surface view of the map at the recommended contour level 0.006
at 50% transparency in yellow overlaid with a ribbon representation of the model coloured in blue.
These images allow for the visual assessment of the quality of fit between the atomic model and
the map.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_model_fit
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_model_overlay
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9.2 Q-score mapped to coordinate model (i)

1.0

0.0
M <0.0

The images above show the model with each residue coloured according its QQ-score. This shows
their resolvability in the map with higher Q-score values reflecting better resolvability. Please
note: Q-score is calculating the resolvability of atoms, and thus high values are only expected at
resolutions at which atoms can be resolved. Low Q-score values may therefore be expected for
many entries.

9.3 Atom inclusion mapped to coordinate model (i)

1.0

0.0

The images above show the model with each residue coloured according to its atom inclusion. This
shows to what extent they are inside the map at the recommended contour level (0.006).


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#qscore_mapped_model
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#ai_mapped_model
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9.4 Atom inclusion (i)

Atom inclusion
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At the recommended contour level, 71% of all backbone atoms, 66% of all non-hydrogen atoms,
are inside the map.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#atom_inclusion_by_contour
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9.5 Map-model fit summary (i)

The table lists the average atom inclusion at the recommended contour level (0.006) and Q-score

for the entire model and for each chain.

Chain Atom inclusion Q-score
All B 0.6580 . 0.2550
2 B 0.6820 . 0.2740
3 B 0.6620 . 0.2570
4  0.6000 . 0.2010
5  0.6880 . (0.3080
6 B 0.6190 . 0.2340
7 B 0.6070 . 0.2310
A 0.7190 . 0.2900
H B 0.6500 . 0.2090
L 0.7840 . 0.3110
M  0.6790 . 0.2560
N 0.7460 . 0.2750
X . 0.3920 I (0.1550
Y - 0.3230 I 0.0660

1.0

0.0
B <0.0
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